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FDOT Pay Items

• 0120-1 Regular Excavation (CY)

• 0120-2 Borrow Excavation (TCY)

• 0120-6 Embankment (CY)

• No Pay Item for “Import Fill”



Estimating Earthwork Costs

• FDOT’s Estimate
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Saves FDOT $475,000 
using shallower ponds!!!

6' deep ponds

CY Cost per CY Cost

Excavation 200,000 $           4.75 $             950,000 

Embankment 320,000 $           8.50 $          2,720,000 

$          3,670,000 

10' deep ponds

CY Cost per CY Cost

300,000 $            4.75 $        1,425,000 

320,000 $            8.50 $        2,720,000 

$        4,145,000 



Estimating Earthwork Costs
• FDOT’s Estimate
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6' deep ponds

CY Cost per CY Cost

Excavation 200,000 $           4.75 $             950,000 

Embankment 320,000 $           8.50 $          2,720,000 

$          3,670,000 

10' deep ponds

CY Cost per CY Total

300,000 $            4.75 $        1,425,000 

320,000 $            8.50 $        2,720,000 

$        4,145,000 

• Simplified Contractor’s  Estimate

10’ Deep Ponds Saves FDOT $1,025,000 !!!

6' deep ponds

CY of Material Cost per CY Cost

Excavation 200,000 $         6.00 $       1,200,000 

Embankment 320,000 $              - $                       -

Import Fill 150,000 $      13.00 $       1,950,000 

$       3,150,000 

10' deep ponds

CY of Material Cost per CY Cost Comments

300,000 $           6.00 $      1,800,000 Includes Placement

320,000 $                - $                      -

25,000 $         13.00 $          325,000 Includes Fluff factor

$      2,125,000 



Contractor’s Fluff Factors

111,111 cy 100,000 cy138,889 cy

39% Increase 

For Import Fill



Where to find suitable soils data

• Geotechnical Engineer 
provides the Roadway Soil 
Survey sheet.

• Review which stratums are 
suitable for fill material.

• Refer to the geotechnical 
reports for additional, 
detailed information.

The material from Stratum number 1 is select A-3/A-2-4 
material and appears satisfactory for use in embankment 
when utilized in accordance with Index 505.



What is suitable material?
• Per Spec 120-8.2.1.1, the contractor may use maximum 12” 

lifts for A-3, and A-2-4 materials with up to 15% fines.

• Ensure the percentage of fines passing the No. 200 US 
Standard Sieve in the A-2-4 material does not exceed 15%.



How deep can I make the pond(s)?

• Limitations
• Water Management District Permit Criteria (SJRWMD max 12’ deep)
• Dewatering costs
• Suitable Soils
• Excavator reach
• Side slopes

• ANSWER: It Depends!
• 10-12’ is a good starting point



What cost savings should I use for On-
site Fill vs Import Fill?

• Import Fill Costs include:
• Acquisition Cost of Fill
• Haul Distance (Fuel costs)
• Additional Fill from Shrinkage Losses

• On-site Fill Costs include:
• Clearing and Grubbing
• Dewatering
• Species mitigation (panther or skink)

• ANSWER: It Depends!
• $4-$7 per cy is a good starting point



When do you estimate Earthwork?

• Consultant says: “We don’t provide quantities until Phase 3 plans.”

• How can you set your profile without having a basic understanding of 
your project’s earthwork balance (or imbalance)?

• How do you determine your wet detention pond depths if you don’t 
understand your project’s earthwork needs?

• Answer:  Early and Often 



Deeper Pond Considerations

• Advantages
• Reduces Import Fill

• Additional Nutrient Removal (Longer Residence Time)

• Reduces contractor need to locate, permit, and haul import fill

• Considerations
• Check soil borings to verify suitability (muck, limerock)

• Verify project needs the fill (Balanced?)

• District 1 requires Consultants to use contractor’s style 
earthwork estimate when comparing different types of ponds 
in PSR
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Earthwork Example

Pond Bottom

EL. = 58.00

SHWE = 
64.00

Completed 30% Design and determined 

project requires 100,000 CY of Import Fill.



Earthwork Example
Check Soil Suitability

Bottom 
EL. 52.00

The material from Strata number 2 is select A-3/A-2-4 material and appears satisfactory for use in the 

embankment when utilized in accordance with Index 505. However, this material is likely to retain 

excess moisture and may be difficult to dry and compact. It should be used in the embankment above 

water level existing at the time of construction.

All borings are Stratum #2 to a 

depth greater than 15’ below 

existing grade



Earthwork Example

Pond Bottom

EL. = 58.00

Bottom EL. 58.00

SHWE = 
64.00

Bottom 
EL. 52.00



Earthwork Example

6' Deep Pond

Excavation CY 12,000 

Savings from Reduced 
Import Fill $            48,000 

Difference N/A

12' Deep Pond

22,000 

$            88,000 

$            40,000 

18' Deep Pond

32,000 

$          128,000 

$            80,000 



PSR Earthwork Example

• Example:
• 2-lane to 6-lane reconstruction

• Basin 2 = 30 acre basin, 19 acre of total impervious area

• Required Treatment Volume = 3.96 ac-ft

• Consider earthwork costs for three treatment alternatives:

• 1. Linear Ponds  

• 2. Off-site Pond

• 3. Regional Pond



PSR Earthwork Example

• Design Considerations:
• Project needs significant amount of earthwork

• Suitable soils have been verified from preliminary borings



PSR Earthwork Example
• Basin 2 Pond Comparison

ROW Cost Construction Cost Earthwork Savings Total Cost

Linear Ponds $                              - $             86,000 $                         - $             86,000 

Off-site Pond $                  172,000 $           155,000 $            160,000 $          167,000 

Regional Pond $                  385,000 $           364,000 $            880,000 $        (131,000)

The Regional Pond is the lowest total cost due to Earthwork Savings.



Pond Design Considerations

• For ponds in SWFWMD consider 
reducing littoral shelf

• Section 4.1a.1. of A.H. Vol. II requires 
a minimum 35% littoral zone 
concentrated at the outfall, for 
biological assimilation of pollutants.

• SWFWMD will consider reducing 
this requirement if nutrient loading 
calculations are provided showing 
greater nutrient removal due to 
longer residence time.

Control 
Structure



Pond Design Considerations

Excavate for 
Additional Fill



Pond Design Issues

• Treatment Volume (TV) Depths
• SFWMD does not limit TV depth in wet-detention ponds

• SWFWMD limits TV depth to 18” above the control 
elevation in wet-detention ponds

• District One was seeing a lot of very shallow TV depths 
(0.2’-1.0’).

• This was causing larger pond sizes and ROW acquisition 
costs.



Treatment Volume Depth

• Project Length = 5,000 ft, ROW Width = 200 ft

• Pre Impervious Width = 39 ft, Post Impervious Width = 72 ft

• Pond Assumptions:  20’ berm width, 1’ freeboard, 4H:1V side slopes

• ROW Costs = $80,000/acre

TV

Depth

Area at 

TV Elev. 

(Acre)

Area at 

ROW line

(Acre)

ROW 

Cost

ROW

Savings

0.40’ 5.00 6.90 $552,000 N/A

1.00’ 2.00 3.26 $260,800 $291,200

1.50’ 1.33 2.45 $196,000 $356,000



Consider  a  Change in  
Your  Profession

Over 20% decrease in
pond area per 0.10 feet of 
additional treatment depth

Good  Chance  of 
Being  Shortlisted  

Again!

5 – 10% decrease in
pond area per 0.10 feet of 

additional treatment depth

Strongly  Consider  
Revising  Your  Design

10 – 20% decrease in
pond area per 0.10 feet of 

additional treatment depth

Treatment Depth vs. Pond Area



Treatment Volume Depth (cont.)
• FDOT District 1 now requires approval from the 

District Drainage Engineer for Wet-Detention TV 
depths less than 1.0 ft.

• Justifications could include:
• Clearance between existing road profile and SHWE not 

sufficient

• Cost of reconstruction/raising profile exceeds ROW 
acquisition costs

• Pollutant loading calculations/attenuation requirements 
dictate pond size

• Liners/lowering SHWE not practical



Treatment Volume Requirements

• Maximize Treatment Volume Depth (1.5’)

• Don’t provide significantly more treatment or 
attenuation volume to be “conservative”

• Example:  Don’t provide 4.0 ac-ft  if only 2.0 ac-ft 
is required.
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Other Treatment Volume Considerations

• Water Management Districts require an additional 50% of 
the required TV for direct discharges to OFWs.

• For FDOT projects SFWMD should not require an additional 
50% for direct discharges to Impaired Waters.

• Provide nutrient loading calculations demonstrating net 
improvement for discharges to Impaired Waters.



Control Elevation 6” below SHWE
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From the 2010 Draft 

Applicant’s Handbook, 

allowed to set control 

elevation 6” below SHWE 

if you have a positive 

outfall



SHWE Set too High
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SWFWMD POND with Littoral Shelf



SHWE Set too High
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Control Structure



Questions?
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